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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolytic solution 
secondary battery in which generation of battery swelling can be 
suppressed even if vinylene carbonate is made to be dissolved in the 
electrolytic solution and even if cycle characteristics have been improved. 
SOLUTION: This manufacturing method of this nonaqueous electrolytic 
solution secondary battery has been made to be provided with a vinylene 
carbonate dissolving process in which the vinylene carbonate is made to be 
dissolved in the nonaqueous electrolytic solution, a carbon dioxide gas 
dissolving process in which carbon dioxide gas is made to be dissolved and 
made to exist in the nonaqueous electrolytic solution wherein the vinylene 
carbonate has been dissolved, and a solutton-iiijecting process in which the 
nonaqueous electrolytic solution into which the vinylene carbonate has 
been dissolved and the carbon dioxide gas has been made to be dissolved 
and made to exist in the nonaqueous electrolytic solution is injected into a 
sheath can 14. By this, oxidative degradation of the vinylene carbonate 
dissolved in the electrolytic solution becomes to be suppressed by the 
effect of the coatings formed by these carbon dioxide gas and vinylene 
carbonate. As a result, even if the nonaqueous electrolytic solution 
secondary battery 10 is left out at high-temperatures, the battery swelling 
is obstructed. 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the examiner s 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (0): 1998.2003 Japan Patent Office 



BEST AVAIUBLE COPY 



http://www1 9.ipcll.ncipi.go.jp/PA1 /result/detail/main/wAAA4oayKl DA41 5086243.. 



2005/03/24 



(19)H*H»WJt (JP) <^2) ^ ^ 1^ ^ ^ (A) 



#182003-86243 

(P2003 - 86243A) 
(43)i^HH ^«15^3 ^208(2003.3.20) 



(SDIntCL' 
HO IM 10/40 
4/02 

4/58 



F I 

HOIM 10/40 
4/02 

4/58 



A 5H029 
C 5H0 5 0 
D 



lam^ft ^Wt^ m^m<09:7 OL 9 M) 





mS200l -27(e48( P2001 -270548) 


<71)fflHA 


000001889 










(22)UUSB 


W^ms^ 9 MSB (2001. 9. 6) 












mm mm 
















































100103735 



















(54) [58M©«»] **««HK=zi*««oHifi;^fe^J:tW*«^ 



(57) Cg*U] 



(a) 



(b) 




l<-A 



-1- 




<in?.<DIEfiii:ftS=&RIIS|-r«.-bAU-^ t^^i^mpi 

mMmei mB^mumt (002) i/nosHu 

(doo2) A^O. 3 4 0 nmWT<0^^tfi^T'$.?.C:i: 
^!|tSii:-r5.gll}5RrjH3 3f)^e.s§^3S 5 cov^-rnAHcieiEcD 
IN7j<ttftP?S-:^>:mj4o 

[Ii3}?ll7] Bf)ieiE8i«, L i C 0O2, L i N i 
O2, L i N i o.sC 00.2O2, L i Mn2 04 $fc{±cn 

c,iS5)<JS 6 <ov^-rnA>l^:ieKcolf 7j<lg<l|fS-;j>;m?lSo 




(2) ittFJ 2 0 0 3 - 8 6 2 4 3 

[0 001] 

10 [0 0 0 2] 

:^>^t^x-mm°jm^. LiCo02. l i n i 02. 

LiMn204. L i F eOim(OV=f-'^L,'^^m^^m 
[0 0 0 3] CCDia^U^'J'A-i^j^tftco 

S^KMtc^oTV^^o il(D<fc3^m<l«®1«f)S (SE 
I : Solid Electroytelnterface) ^SiHafSajBi: U 

30 nt. —mmcii. nnm^Pic^^^maM^ma-t^ 
.-p^— h (vc : JXT-ptivcfct^^) ■b'^m^nx 

[0 0 0 4] 

mmiimi^ Lj^^tr^ mmi ±3 l rc v c a^}^*p ^ 
affile s E I ti^m^-^nx. mmAm±X'<Dmk'mmm 

ko^'t; i.-^kmm=^Mi^X'iim-t ^t^ v c A'^^ft^ 
m-^nxmm^'y^^^^-^-it. mmmnti^^isrc^cDt 

mmicisi^^xmmicrj:;^, ^ur. mrmM^^is^ 
t. ccomm^it^mi.xi^^mm'^-T. (saisissv?! 

50 ^m'r-x^^m-r^m^m^^t(om^t>m< r^^mn 



-2- 




3 

[0 0 0 5] ^^mammit. nymmmcvc 

S^t-f^o JO 

CO 0 0 6] 

mm\c\^:^\y>tf-r^^-h (VC) :&Tgft?^-fr^er. 

mm\rcm^:^*7s^m^-^^^^^isxtg^i:mt. vc 
[0 0 0 7] ccD<fc9tc. vct^mm-iEn. t^-omm^ 

^^n^c t^^ffPSiiT^^ct-ptc^^^o c(o^^^ $^7k 
[0 0 0 8] ^LT. y ct^mm-^HTc^^ykmmmz^ 

JSoSatcjntLTO. 1—5. 0®S%ti:-r^O*'^M^ 40 

[0 0 0 9] trc. a8i^<S^-r^K^S3^^LT^i. 
(0 0 2) \^\(0\Wmm (doo2) Tb'^O. 3 4 0 n mOT 

LTii. (0 0 2) ffiOSMPS (doo2) *^0. 340 



^^2 003-86243 

\Z\t. L i C o O2. L i N i O2, L i N i o. 8 C oo. 2 
O2, L i Mn2 04 4HA'^ifSLl^ 
[0 010] 

1. mkmrnmiL^^mm 

m 1 ti*fg0.^tc<fc^3f7j<afl?ffi-:^Sra^5^LT43D. 
c<D^^7j<m»?«3:^^}ft 1 0 *i> ft®1g 1 1 DIESIS 1 
2/)^-feMU-^ 1 3^/hLTrii#4^(C#[p]LT. 

[0 0 1 1] ffi?«i 5 cjcstte>nfcsa3b^e) 

m^?g^afSLfcm. 1 5 a ^3S^^ 1 5 c tz: 

OMirl.^ 7 ;l/ ^ U^t^ e» ^ S iE11^mi*OM® 

fiiU-F (H^N-it-f) i:U coiEffiU-F^^r^g^l 
4 iit^p^tl 5^t7)r^tc$^^jAA.T\ U-+f^Stci:0 
IE<Sfig?^«:fa^5^^S& 1 4tc}g^^nTv^;5.o ^43. 
aS^i:l*Pi* 1 5 ^OP^tctiX-^— 9- 1 6;b^^Kg^n 
Tl/^T> CtOX-<— 9-1 6tCc):»?«ffiP;b^i1^^ffil 4 

[0 0 12] CCT% -t/^U—^ 1 3ti.1^U3l^U>^ 
^DSS^TLM^^efg^^nrv^So ^fc. ^I^^ffil 4li7' 

;l/ ^ ^ A >^ inx b fgtc fig^B L T V ^ ;i, o 

^JKb. 1 5 b^ftLXnmtQ^ 1 5 b^&{i;^T 

^^n^^f7j<«flf?sx:j):mftfa 1 ocoftia^jiifrcoi^T. 

[0 0 13] 2. ^f7j<ms??Sx:^^m?tecDftK 

( 1 ) nm^coim 

S-fx (0 0 2) ®(0®raRS (doo2) *^0. 3 3 6 n 
mT\ cffl75fq3f7)*SS^^D:^^^ ( L c ) 2 0 0 n m 

2 0 /X mcotawura (2950 r Tj^^g l 



-3- 



(4) 

-X (CMC) ^mim. Ji^LTft1lX5U-«-ia«U 

/to %*5. m'^mmt s B R i: c M c t(D^mm(onm 

m^itif'm.iKmi^ :SBR:CMC = 95:3:2i:^ 

[0 0 14] ^*5, ^S^fJilLTti, 7.^l^>-:/^v^ 
xVrTi* (S BR) tc-HtxT, (^t?) T^^'JU 10 

-h, (;><^) T^yu-h, y^fV (;/^f) T 

(;<^) T^U b— h:&HcOx^U->14:^|§?p*;l/ 

/cs Iftt^JfcLTtt. A7l/;K+->;'{^->l'-fe;bo— ;^ (C 
MC) icK^T. ><^;l/-fe;l/D— X, t Fo^^jxpt^^i/ 
-t/l/o— X. x^;Hr;l/n— X. 'J fcrx;l/7';l'n— 
;K ^^OTd'VfVm (^) ^ S^fbX^-^. U^KfkX 20 

COO 1 5] OV^-e, ffl?S*>ei5:5ftffi«llf*^fflig 

L. ±^(DJ:5(c{tKLfcm^SX^';-%C(Da<l*^ 
»<DS®tC. m®mmtt:'^mffi®a^fc'3 1 OOg/m 

^m^vrzo !i<Dm. i o o°cT'2^HK^i£^?-i±fc 

lliti«i^(D3EaaSA^ l. 6g/cmMc^5J;3 

— 1 1 aA^JgBR*nT(.>-5» iO 

[0 0 16] (2) iEfiilScDf'^Sa 
¥t^ea5 /imfOn-'Vl'hKU^'t'A (LiCoOz) 

N-pt^^^/b-z-fcTny Kv (NMP) tc/i?y :7->/{bif 

xiJx^ (PVdF) ^5«S%?gfi?Lfcli£S§'J??fi«i: 
^Hfi5:»-€)Saitr'9 5 : 5 J; 3 tjlJ^UT. IE 

«lX^U-^iiS!L/co 

COO 1 7] T;^5xH7l.?g*^P,!S:5IEIii*tl 

{*^ffljicL, ±iE(0J:9tcf^S!LfcIE<SX^U-%iE1S -^0 
amcDSffilc, iEffiMmtt:0*{affiffi^fcti 2 4 0 g 

/s^ff^fiit L fco c cD^fe. 1 5 0 °c T' 2 m?sM?sn.m 5 Hi- 

JlltcBHg?n^^f|5^nciiIE«iX5 U-^^^-ti-f . T/U 
COO 1 8] (3) ?g)l??SOi@ii 50 



003-86243 

x^U>*-#;?!.— h (EC) i:p<^;Vx^;l/*-d?^-. 
-h (MEC) *^?>^SS-a-Si« (EC :MEC = 3 
0:70: {^ait) fC L i P F6^ 1 ^r/lz/y >> h;U}g 

mmiiR^nfim x t tfco oi/^t, c ©wsjflt x ic v c 

^RlrSa^iDLfco CCT, VC£D-^WaA\ 0. 0 5 

U 0. l«g%»c%SJ:aic§ISLfc*««»a«:S 

^?«bhL, 1.. 0««%tc;5:;5J;3»c||SiLfc#*SII 

mm^mmi^c ti^. 5. osa%ic^5i3icD3Su 

/cW«Sa8?ffi^mS?ffidi:U 10. OHa%t%SJ: 

CO 0 1 9] -y;. ^^icnm. m7mm^mLrcm^ 

*"X (CO2) ^mMV. CcOKKA*X*gja#£ET 
t?. ±5SOll»i«xlcn5i:$iity (cin^r/^T'U vif i:V^ 
5) Ci:fc<fc»?, ail??«x4'tc^^:^*XA^tSfp-r^«T- 

mm^mmm f t i^Eoms?^ b 4'icg?K;?fx*^f§ 
u ±m<ommm. c fc^Ki^x^^^ift-rs st-}$«p$ 

CO 0 20] :5:fc, ^««fi?ffiOj§<«i:LT{i. X^^U 

(EC) i:>«^;Ux^;U*-.^^.-h 
(MEC) t-'^^^m-^mmi.zK^X. ->-x^;l/;b-jR 
h (DEC) , yntf b>;^;-4-s:t^-h. zr^\y> 
A— jP^-F, exU>A— 5/^a^>:5'/ 
X;V4-x-7>. 3-^^;bx;l/*^>, 2. 4-i^p< 
^;UX;W*5 3 l . 3 -:t^tl-yU 

•7^;l/X^;l/*-.1-::*-- ~>*ya 
1. 2-S'*p< h + v'X^Jf^, -r h^t Fa7-7 
2-p<^;b-xh-7tFo:7-7>. 1, 3-i';*-^y 

^^-^ mm:^^jV. P^x^^l/^cifcomtt, 2 5253-?!^ 

i^fe;stM±3fiE«-ii^*^^iBi/^Ttj;i\ sfc. ^mm 
mm(omnt{.xit. l i p F«(c{-ii^T. l i b f4. 

LiCFsSOs. LiAsFt, LiN (CFsS 

O2) 2, L i C (C F3 S O2) 3, L i C F3 (C F2) 3 

S 03^t*^ffli'^T€,<fcV\ 

[0 0 21] ( 4 ) nTkmmm-'Xwmim 
izt^mmv. cne.coHtc.i^ux9^w>sis8^jLai. 




[0 0 2 2] ^UT. ±ai<D<fcat-PSLfcSSfi 
X. a-e. y. f - J ^S-«?1g 1 5 cic^tt e>nrc 

1 5 a^^t^^mi 5 ctCjgi$LTt*±LfCo CtlJCct 

StfSS:^)^7 0 0mAhr*ftJB (jg^ : 5mm. 
Jlii : 3 0 mm. ig^ : 4 8 mm) OU^'^AZl^Sjfe 
X, A, B. C, D. E. Y. F. G. H. I. ] 

^n^fctb. mmm^^cf^^Ltzmm:^*:^ (C02) o 
f - j ^m^^-rammmm-^kmm^mm f - j l 

[0 0 2 3] 3. ^-C^Jim^Um ^ 



(5) ^1 2003-86243 

*cne»(o#m?ex, a. b, c. d. e. y. f. g. 

H, I. j^^n^nfflv^T. ^ia ($^2 sr) T% 7 

0 0 m A c0^aSi3ilT% a?1fiSjE:6M . 2Vtc:5:§$T* 
S1t8K3^SL. 4. 2 VO^mEETll8iifii*^2 OmAlC 
at-r^^T'^m^SL/Co CCO?^. TOOmAOSdi 
a?5StT\ Sfl6SEE*^2, 5 Vtc2-r^^T)!&a^-ti:^k 
<.^a3^»M*9'-t'^;l/^:5 0 0+)--f'^;l/^»:)iILTtTo 
T. 5 0 0U--r^;l/^O&mSS (mAh) ^ae^/sio 
ov>T\ ?7]WOfiS[Sgfii: 5 0 O+^-Y^^MgtoSfcUga 

[0 0 2 4] ^/c. cn^Bo^mMx, A, B, c. 

D. E. Y. F, G. H, I, J^fflV^T. i^Z 
Sr) T\ 7 0 0mAO?t^SS(iT% li?ttS£E)bM . 2 

vte:^;5^T^iigit3^^L. 4. zvcommKT^mmm 

iSX, A, B. C, D. E. Y, F. G, H, I. ]^ 
20 A, B, C, D. E. Y. F, G. H. I. J ^ 8 0 X: 
A. B. C. D, E. Y. F. G. H, I. J (0«ffeJl 

[0 0 2 5] 

[Si] 





M m <o m 1^ 


(mA h) 




(mm) 


X 


IH LiPF« EC/MEC 


7 0 0 


7 0 


+ 0. 15 


A 


IM LiPF. EC/MEC+VC(0,05%) 


7 0 0 


7 0 


+ 0. 17 


B 


lU LiPF. EC/HEC+VC(0. 1%) 


7 0 0 


7 5 


+ 0 . 2 5 


C 


]M LiPF. EC/MEC+VC(1. OX) 


7 0 0 


8 5 


+ 0 . 3 1 


D 


]M LiPF. EC/MEC+VC(5. 0%) 


6 8 5 


8 5 


+ 0. 3 3 


E 


IM LiPF. EC/MEC+VC(10.0X) 


6 4 0 


8 5 


+ 0. 4 0 



rlkD) fe§l>ti:6 4 Om A h ( V C CD^.iDff{7bM 0 . 0 
&<^]^^g®JC S E I ;!)^JgJ5)c?n. COS EMC 



50 



iC^^^-^^V C(D^^m^O. lM«%iX±T5. 0 

[0 0 2 7] -yj. mmmcmtuLTzv comtum^^^ 

O2) ^?§St*r^J:atc^;5>rca6tc. m?ft^n?b^:^^< 



-5- 



(6) i^P 2 0 0 3 - 8 6 2 4 3 

P 10 

ICioV-Tti. VC*^jgft?$nfcSe?fSfcgeK;!fX (CO [00 2 8] 



mm 
mm 


m m m <o m m 


(mAh) 




(mm) 


Y 


\U LiPFf EC/MEC +C0« 


7 0 0 


7 0 


+ 0. 0 8 


F 


lU LiPF. EC/MEC+VC(0. 05%)+C0» 


7 0 0 


7 1 


+ 0. 0 8 


G 


lU LiPF. EC/MEC+VC(0. 1%) +C0« 


7 0 0 


7 6 


+ 0. 0 8 


H 


lU LiPF. EC/MEC+VC(1.0%) +C0, 


7 0 0 


8 6 


+ 0. 0 8 


I 


IM LiPF* EC/MEC+VC{B.OX) +CO2 


6 8 4 


8 6 


+ 0. 10 


J 


lU LiPF. EC/MEC+VC(10.0X)+CO, 


6 4 0 


8 6 


+ 0. 18 



10 0 2 91 ±mm2(Dm^t)>^m^t^fx^'?iz^ vc 
tmmuomt^ y (owmwcmMmti^ i oomAht±^ 
i^(o\znLr^ ±timi<Df^^tmmiz^ v coding 
f^'^^<^^f^ci^^T. wmnm^m-ffe s 4mAh (v 20 

CO^JbPS^^S. 0%O«?fiI) . 6 4 0mAh (V C 
Ctt'^^fj'^o cnii. fiffi^^i:^K;?JX (CO2) 

V c^-sm^^mmmcmm:^:^ (C02) ^^^-^-^ 

[0 0 3 0] 4 . ^@l^^«)|^(Dl^W 

^-r. (0 0 2) ®<DMHRS (doo2) ;^)^0. 3 4 O n 
m (doo2 = 0. 3 4 0 nm) cOJ^^^^^^ffll^/cC^ 

^&^«?^-^TlliKLrc^«tmfl?S5 (IM L i PF6 E 

C/MEC4-VC (1. 0%) +CO2) ^arSLT. 



5mms «f§ : 3 0 mm. : 4 8 mm) <05f7k«ft?ffl[ 

[0 0 3 1] ^fc. (0 0 2) SOSHRS (doo2) 

0. 347nm(d 002 = 0. 3 4 7 n m) OJ^^**^ 

PF6 EC/MEC + VC (1. 0%) +CO2) 
^UT. ±aih|pI^^tC. iStf*^S;?)^7 0 OmAhTft^g 
(j?^ : 5 mm. Jfi : 3 0 mm. S$ : 4 8 mm) <04^ 

[0 0 3 2] cn^^OSa^fiK. L^fflV^T. ±$ZEfp]1S 
^^^&m+^'i'^;l/^5 0 O-^-Y^/l/i^^P^MLTffoT. 
5 0 0-9-'<^;H^<D]KmS« (mAh) :&*46rco 
T% «DS^OJAm§a i: 5 0 0 ^ h (O 

K. L^g|?tmLrct^. ±aii:iwi<iti:. sovco^m^ 

m^(omhum m^mmmri) ^m^-r^t. Tiecos 

mrfiH : doo2 = 0. 3 3 6 nm. Mm 

fg: IM LiPFe EC/MEC + VC (1. 0%) 
+ CO2) £0|Smt{Jf-t^T^LTl/>So 

[0 0 3 3] 

[S3] ^ 



-6- 



(7) 



2003-86243 



12 





% j(l ^ i|sf 


(m A h ) 


(%) 




H 


dooz^O. 3 3 6nni 


7 0 0 


8 6 


+ 0. 0 8 


K 


dooz^^O. 340nm 


6 9 0 


8 4 


+ 0. 10 


L 


dop«=Ol 34 7nm 


6 2 0 


8 0 


+ 0. 2 0 



[0 0 3 4] ±lBg3cO^mjb^80^^E)A^aj:^tC. (0 
0 2) ffi<D®P^PS (doo2) *^0. 3 4 7 nm(doo2 = 
0. 3 4 7 nm) OjK^tJi^^&ftffitCfflV^/cSftfiL JCfe 

i/^^cizA^^j-A^So. cn«. (0 0 2) ffioaiHBS (d 

002) :6^0. 3 4 7 nm. (doo2 = 0. 3 4 7 nm)^'C 

;^^<^^i:> ^(omm^m^mmi^Ts (C02) 

:^ffit::fflv^^m^^j3f4i: LT(i. (o 0 2) ©Offi 

p^Pi (doo2) if^o, 3 AO nm);rf<o^mun^m\^^ 

[0 0 3 5] 5. IEfiiSif*H««<r)^$f4 



T\ ^-f. JESigfeM^ LTL i N io.sC 00.202^ 

Lfko c<DiEffi«i 2^, ±^tmm^nmm. (doo2 

= 0. 3 3 6 nmtD^^*^5^) 1 1 ^^rffll'^fHSi^^f^ 
gib. C 1 4tcJfALrco V 
CCD.$#S;6M. 0SS%tc:5:§^^^kCO2^rg<i? 
^^TD^SL/c^ffittft?fS ( 1 M L i P F6 E C/M 
EC + VC (1. 0%) 4-CO2) ^?i®LT. ±aii: 
I^I^tC. St1-§«:6'« 7 0 0 m A h Tftfg (jp^^^i : 5 m 
m. *§: 3 0mm. : 4 8 mm) fD3f7i<Sft??Sll^^ 

[0 0 3 6] ^fc. IE<lrS1%)a^LTL i Mn2 04;&ffl 

0. 3 3 6 nm(7:)g?^«*^t) 1 1 ^fflV^TStlP^f^S! 
eiOHSJS^il-^ffi 1 4tC}fAbfCo OV>T% vc 



/i? -l^TIS^Lfc^fiSmMffi (1 M LiPF6 EC/ME 
C + VC (1, 0%) +CO2) ^iti&LT. ±j&tm 
mic. ^ff-Sfi;?)^ 7 0 0 m A h T^Jg (iP^ : 5 mm. 
m : 3 0 mm. iS^ : 4 8 mm) 05f7j<mft?^S— 

[0 0 3 7] ^^\c^ JEmiS^ntLXL i C o 02^ 
L i MniOAtcDm-^mmm^n (L l C 0O2 : L i 
Mn2O4 = 50:50 ; H«J:b) ^fflv>fcc i:i.xmi> 

2 ±j^tmm^M,M^ Cdoo2 = 0. 3 3 6 nmO 
(1 M L i PF6 EC/MEC-fVC (1. 0 

%) +C02) ^a?SLr. iiShisimc. sn-sa*^ 

7 0 0mA hTftJB (IP^ : 5 mm. ^ : 3 0mm. iS 

^ : 4 8 mm) (D4mmmm~:kmmo^imLrzo 

[0 0 3 8] cneO^SfflM. N. 0^fflV>T. ±^ 
l^«^3tj5ftm-9-'<^;l/^5 0 Oit^^;l/»t)3lLTtTo 
T. 5 0 O-tf-r^yWtiOSfeS^a imAh) ^^ibfc^ 
SO ot^T\ ?7]figO]SSnga^ 5 0 0^t><^;l/mcD]K«SM 
^Oht^:$:«i6T. th^ ^;l/!tf fti: LT*A6^ ^. TIE 

ftbM. N. 0^?S5t«L/c:?^. ±aii:fp]^it::. 8 0^0 

mmu (jEmr^^n : l i c o 02. mmm : 1 

M L i PF6 EC/ME C + VC (1. 0 %) + C 
O2) 0*Smt^"ti:T^xLTt'^'5o 
40 [0 0 3 9] 
[^4] 



-7- 



13 



(8) 



00 3-86243 



14 



mm 


IE m m ^ n $i ^ 


(mA h) 




(mm) 


H 


L i C o O 7 


7 0 0 


8 6 


+ 0 . 0 8 


M 


LiNio, aCoo. 1O2 


7 4 0 


8 2 


4-0. 11 


N 


L i Mn >04 


6 0 0 


8 4 


+ 0. 12 


O 


L i CoO»+L iMns04 


6 5 0 


8 6 


+ 0 . 0 8 



[0 0 4 0] ±t5S4 0!^»*>€.^B6!!»^iQ:<}:3fCs L i 
C oOI^IE1SS1^3«hUTfflV^T^,. LiNio.sCo 

^ ;Ht1±fc i; D'iSjg^?? ^eomrte^no:*; ^ ? (± ^ niS 

[0 0 4 1] 

1 o:)mm^mic»tm<o&mti^mm.^n^ cttts:^, c 



20 



a t ^ So c <fc 0 , c <oif *«fBf^-:i^m?te 1 0 * 
f»?s-'^mjtei o^s?gT{*# mm) uxt, «f6ig 

[llffi<DH*:&iJ4H^] 

[ia 1 ] :^mm^mmmm-'Xmm^m^^ic^^r 



(b) OB^BKfffi 
(a) <DA-A»fffi 



mmmT^>}. mi (a) 01 

^S^tTfcO, @1 (b) tt. 01 
[?^^<OlttB«] 

1 0 ■ -IfTkBlKiaE-i^HlJ, 1 1 1 1 a - a 

mm (iEISias?) . 1 1 5a-:afii«^, 



-8- 




I<-A U-B 



5H029 A J 05 A J 12 AK03 AL07 AM02 
AMOS AM04 AMOS AM07 BJ02 
BJ13 BJ14 CJOB CJ13 CJ21 
CJ23 CJ28 DJ16 DJ17 EJ09 
EJ11 HJ01 HJ02 HJ12 HJ13 

5H050 AA07 AA15 BA15 CA08 CA09 
CB08 EA16 EA25 FA04 FA05 
FA17 FA19 GA10 GA21 GA23 
GA27 HA01 HA02 HA13 



-9- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




